Aberrant splicing of Hugl-1 is associated with hepatocellular carcinoma progression.
Lethal giant larvae functions as a cell polarity regulator and a tumor suppressor in Drosophila. Its evolutionary conservation implies a tumor suppressor role for its human homologue, Hugl-1. The aims of this study were to characterize Hugl-1 and to determine the clinical significance of Hugl-1 alterations in hepatocellular carcinoma (HCC). Sequence alterations of Hugl-1 from 80 HCC specimens and 5 HCC cell lines were characterized by reverse transcription-PCR and sequence analysis. Western blot was used for determining Hugl-1 expression. The biological activities of Hugl-1 and its aberrant variants were examined by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay, wound healing assay, Boyden chamber assay, and tumorigenicity assay. In 32.5% (26 of 80) of the specimens and 20.0% (one of five) of HCC cell lines, 23 unique aberrant Hugl-1 transcripts were identified, most of which resulted from skipping part of and/or entire exon or insertion of intron sequences. The majority of these aberrant Hugl-1 transcripts encoded truncated proteins lacking one or more conserved WD-40 repeat motifs. Two truncated Hugl-1 proteins were found exclusively in HCC tissues. Aberrant Hugl-1 transcripts (78.3%, 20 of 23) had a short "direct repeat" sequence flanking their deleted regions. The abnormal Hugl-1 was significantly correlated with poor differentiation and large tumor size of HCC. Overexpression of two representative HCC-derived aberrant Hugl-1 variants promoted HCC cell migration, invasion, and tumorigenicity in nude mice. We provide the first evidence that Hugl-1 mRNA is frequently mutated by aberrant splicing exclusively in HCC, which may be involved in HCC progression.